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 1993 ᖺ㡭࠿ࡽ㸪㛫Ḟⓗ㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪AR ࡜ PR ࡀࣃࣇ࢛࣮࣐ࣥࢫࡸ
⏕⌮Ꮫⓗᣦᶆ࡟ཬࡰࡍᙳ㡪࡟ࡘ࠸࡚ࡢ◊✲ࡀሗ࿌ࡉࢀࡿࡼ࠺࡟࡞ࡗࡓ㸦Thiriet 
et al., 1993㸹Bogdanis et al., 1996㸹Monedero et al., 2000㸹Spierer et al., 
2004㸹Toubekis et al., 2008㸹Fujita et al., 2009㸹Koizumi et al., 2011㸧㸬Thiriet 
et al.㸦1993㸧ࡣ㸪᭱኱᭷㓟⣲ᛶࣃ࣮࣡ࡢ 130%ᙉᗘࡢ㈇Ⲵ࡛㸪᭱኱࡛ 2 ศ㛫㸦࣌
ࢲࣝࡢᅇ㌿ᩘࡀ 40 ᅇ /ศࢆୗᅇࡿࡲ࡛㐠ືࡍࡿ㸧ࡢ⮬㌿㌴ࡇࡂ㐠ືࢆ 20 ศ㛫
ࡢ PR ࡲࡓࡣ᭱኱᭷㓟⣲ᛶࣃ࣮࣡ࡢ 30%ᙉᗘࡢ AR ࢆᣳࢇ࡛ 4 ᅇ⾜࠸㸪ࡑࡢ᫬
ࡢ⥲௙஦㔞࡜㸪⾑୰ங㓟⃰ᗘ࡜ࢆ ᐃࡋ࡚◊✲ࢆ⾜ࡗࡓ㸬᭱኱᭷㓟⣲ᛶࣃ࣮࣡
ࡢ 30%ᙉᗘࡢ AR ࡣ PR ࡜ẚ㍑ࡋ࡚㸪⥲௙஦㔞ࡀ᭷ព࡟኱ࡁࡃ㸪ࣜ࢝ࣂ࣮ࣜ୰
ࡢ⾑୰ங㓟⃰ᗘࡀ᭷ព࡟ప࠿ࡗࡓ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬㛫Ḟⓗ㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪
ࣃࣇ࢛࣮࣐ࣥࢫࡢ⥔ᣢ࡟ࡣ㸪AR ࡀⰋ࠸࡜⤖ㄽ࡙ࡅ࡚࠸ࡿ㸬  
 Bogdanis et al.㸦1996㸧ࡣ㸪30 ⛊㛫ࡢ඲ຊ⮬㌿㌴ࡇࡂ㐠ືࢆ 4 ศ㛫ࡢ PR ࡲ
ࡓࡣV
࣭











O΃max ࡢ 40%ᙉᗘࡢ AR ࡀ PR ࡜ẚ㍑ࡋ࡚᭷ព࡟㧗ࡃ㸪⾑ᅽࡣ᭷
ព࡞ᕪࡀ࡞࠿ࡗࡓࡇ࡜࠿ࡽ㸪V
࣭




 ࡲࡓ㸪Monedero and Donne.㸦2000㸧ࡣ㸪5km ࡢ⮬㌿㌴ࡇࡂ㐠ືࢆ 20 ศ㛫
ࡢ PR ࡲࡓࡣV
࣭








O΃max ࡢ 30㹼45%ᙉᗘࡢ AR ࡣ㸪⾑୰ங㓟⃰ᗘ
ࡀ⣲᪩ࡃ㝖ཤࡉࢀࡿࡇ࡜࡟㐺ࡋࡓ㐠ືᙉᗘ࡛࠶ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦McLellan 
and Skinner, 1982㸧㸬ࡲࡓ㸪୺㐠ືᚋࡢ AR ࡣ PR ࡜ẚ㍑ࡋ࡚㸪ங㓟ࡀࡼࡾከ
ࡃάື➽ࡸᚰ⮚࡛࢚ࢿࣝࢠ࣮※࡜ࡋ࡚฼⏝ࡉࢀࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Gisolfi et 
al., 1966㸧㸬⾑୰ங㓟ࡀάື➽࠿ࡽ⣲᪩ࡃ㝖ཤࡉࢀࡿࡇ࡜ࡣ㸪άື➽ࡢ pH ࡢప









  ୍᪉࡛㸪2004 ᖺ㡭࠿ࡽ㸪AR ࡣᚲࡎࡋࡶ PR ࡼࡾ୺㐠ືࡢࣃࣇ࢛࣮࣐ࣥࢫ
ࡀ⥔ᣢࡉࢀࡿࢃࡅ࡛ࡣ࡞࠸࡜ࡢሗ࿌ࡀࡉࢀࡿࡼ࠺࡟࡞ࡗࡓ㸦Dupont et al., 
2004㸹Spencer et al., 2006㸹Dupont et al., 2007㸹Spencer et al., 2008㸹












O΃max ࡢ 40%ᙉᗘࡢ AR ࡜ẚ㍑ࡋ࡚㸪ྑ⬮እഃᗈ➽ࡢ࢜࢟ࢩ࣊ࣔࢢࣟ
ࣅࣥ⃰ᗘࡢῶᑡࡀ᭷ព࡟ᑡ࡞࠿ࡗࡓࡇ࡜࠿ࡽ㸪ࣜ࢝ࣂ࣮ࣜ୰࡟ PCr ࡀࡼࡾ෌ྜ
ᡂࡋ࡚࠸ࡿ࡜⪃ᐹࡋ࡚࠸ࡿ㸬  
 Spencer et al. 㸦2006㸧ࡣ㸪4 ⛊㛫ࡢ඲ຊ⮬㌿㌴ࡇࡂ㐠ືࢆ 21 ⛊㛫ࡢ PR ࡲ
ࡓࡣV
࣭




ࡢ 32%ᙉᗘࡢ AR ࡜ẚ㍑ࡋ࡚㸪ࣆ࣮ࢡࣃ࣮࣡ࡢῶᑡ⋡ࡀ᭷ព࡟ᑠࡉࡃ㸪㐠ື⤊




























໬ࣞ࣋ࣝࡣ㸪ᙉ࠸㛵㐃ࡀ࠶ࡾ㸦Hamaoka et al., 1996㸧㸪⤒᫬ⓗ࡟ ᐃ࡛ࡁࡿࡇ








































ࡢయຊ≉ᛶ࡟ࡘ࠸᳨࡚ウࡋࡓ◊✲㸦ohya et al., 2012㸧࡟ࡼࡿ࡜㸪ࢦ࣮ࣝᆺ⌫
ᢏ㑅ᡭࡣ㸪ᑡ࡞࠸ங㓟ᛶ࢚ࢿࣝࢠ࣮౪⤥ᶵᵓࡢ㛵୚࡛㸪ࢫࣉࣜࣥࢺࢆ⧞ࡾ㏉ࡍ
⬟ຊ࡟ඃࢀ࡚࠸ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸬ࡲࡓ㸪ࢦ࣮ࣝᆺ⌫ᢏ㑅ᡭࡢヨྜ୰ࡢ⛣ື
㊥㞳ࡸ⛣ື㏿ᗘࢆㄪ࡭ࡓ◊✲㸦Bangsbo, 1994㸹Mcinnes et al., 1995㸹ᐑᇛ࡯
࠿ , 1997㸹Spencer et al., 2004㸧࡟ࡼࡿ࡜㸪ࢦ࣮ࣝᆺ⌫ᢏ㑅ᡭࡣ㸪ヨྜ୰࡟⛊
㏿ 2㹼3m ࡛ࡢࢪࣙࢠࣥࢢࡢࡼ࠺࡞ࢫࣆ࣮ࢻ࡛ࡢ㐠ືࢆ⥔ᣢࡋࡘࡘ㸪⛊㏿ 7㹼8m
௨ୖࡢࢫࣉࣜࣥࢺࢆ⧞ࡾ㏉ࡋ࡚࠸ࡿ㸬ヨྜ୰ࡢ 1 ᅇࡢᖹᆒࢫࣉࣜࣥࢺ᫬㛫ࡣ㸪
2㹼5 ⛊㸦Mohr et al., 2003㸹Spencer et al., 2004㸹King et al., 2009㸧࡛࠶ࡾ㸪
పᙉᗘ㐠ືࡢ᫬㛫ࡣ㸪ࢫࣉࣜࣥࢺ᫬㛫ࡢ 5㹼7 ಸ㸦Bangsbo, 1994㸹King et al., 
2009㸧࡛࠶ࡿ㸬ࢦ࣮ࣝᆺ⌫ᢏ㑅ᡭࡢヨྜ୰ࡢືࡁࡣ㸪࠸ࢃࡺࡿ㛫Ḟⓗ▷᫬㛫㧗
ᙉᗘ㐠ື࡛࠶ࡿ㸬  
 ࢦ࣮ࣝᆺ⌫ᢏࡢ 1 ヨྜ࡟࠾ࡅࡿ➇ᢏ᫬㛫ࡣ㸪ᡂே⏨ᛶ࡟࠾࠸࡚㸪✀┠࡟ࡼࡗ
࡚␗࡞ࡿࡀ㸪40~90 ศ㛫㸦ሙྜ࡟ࡼࡗ࡚ࡣ㸪ᘏ㛗ᡓࡀ࠶ࡾ㸪ࡑࢀ௨ୖࡢ᫬㛫㸧
࡛࠶ࡿ㸬ࢦ࣮ࣝᆺ⌫ᢏ㑅ᡭࡢ 1 ヨྜ࡟࠾ࡅࡿ⥲⛣ື㊥㞳ࡣ㸪5㹼12km ࡛࠶ࡿ
㸦Bangsbo et al., 1991㸹⏣୰࡯࠿ , 2002㸹㇂ᡤ࡯࠿ , 2009㸧㸬➇ᢏࣞ࣋ࣝࡀ㧗
࠸⛬㸪ヨྜ୰ࡢ⥲⛣ື㊥㞳࡟༨ࡵࡿ㸪ࢫࣉࣜࣥࢺࡢࡼ࠺࡞㧗ᙉᗘ࡛ࡢືࡁࡢ⥲











࡞ࡿ㸬୺㐠ືࡢ᫬㛫ࡀ 30 ⛊௨ୖ࡛ୟࡘ㸪ࣜ࢝ࣂ࣮ࣜ᫬㛫ࡀ 2 ศ௨ୖࡢ᮲௳࡛
ࡣ㸪AR ࡢ᪉ࡀ PR ࡼࡾ୺㐠ືࡢࣃࣇ࢛࣮࣐ࣥࢫࡀⰋ࠸㸬୍᪉࡛㸪୺㐠ືࡢ᫬㛫




ࢫ࡟ཬࡰࡍᙳ㡪࡟ࡘ࠸᳨࡚ウࡋࡓ◊✲ࡣ㸪ࢃࡎ࠿ 3 ࡘࡢ◊✲ࡋ࠿࡞࠸㸦Spencer 
et al., 2006㸹Spencer et al., 2008㸹Buchheit et al., 2009㸧㸬3 ࡘࡢ◊✲ࡍ࡭࡚
࡟࠾࠸࡚㸪୺㐠ືࡢ᫬㛫ࡣ 4 ⛊࡟㸪ࣜ࢝ࣂ࣮ࣜ᫬㛫ࡣ㸪21 ⛊࡟タᐃࡉࢀ࡚◊✲
ࡀ⾜ࢃࢀ࡚࠸ࡿ㸬ࡲࡓ㸪3 ࡘࡢ◊✲࡟࠾࠸࡚㸪AR ࡢᙉᗘࡣ 1 ᮲௳࡛ࡢ◊✲
㸦Spencer et al., 2006㸹Buchheit et al., 2009㸧࡛࠶ࡾ㸪2 ᮲௳᳨࡛ウࡋ࡚࠸
ࡿࡶࡢࡢ㸪ࡑࡢ㐠ືᙉᗘࡢᖜࡀ⊃࠸᮲௳࡛ࡢ◊✲㸦Spencer et al., 2008㸧࡛࠶
















1㸬㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື୰ࡢࣜ࢝ࣂ࣮ࣜᮇࡢ㐠ືᙉᗘࡢ㐪࠸ࡀࣃࣇ࢛࣮࣐     
  ࣥࢫ࡟ཬࡰࡍᙳ㡪࡟ࡘ࠸࡚᫂ࡽ࠿࡟ࡍࡿ㸦➨ 2 ❶㸧㸬  
 
2㸬㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື୰ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫ࡢ㐪࠸ࡀࣃࣇ࢛࣮࣐ࣥࢫ࡟ཬ  









































 ⿕᳨⪅࡟ࡣ㸪ᐇ㦂㐠ືࢆ 48 ᫬㛫௨ୖࡢ㛫ࢆ࠶ࡅ࡚ 5 ᅇ⾜ࢃࡏࡓ㸬1 ᅇ┠ࡢᐇ












࡛ 5 ศ㛫ࡢ࢛࣮࣑࢘ࣥࢢ࢔ࢵࣉࢆ⾜࠸㸪᳔ᗙ఩࡟࡚ 3 ศ㛫ࡢᏳ㟼ࢆ࡜ࡗࡓᚋ㸪
ࢸࢫࢺࢆ㛤ጞࡋࡓ㸬ࢸࢫࢺ㛤ጞ᫬ࡢ⮬㌿㌴࢚ࣝࢦ࣓࣮ࢱࡢ㈇Ⲵࡣ㸪75W ࡟タᐃ
ࡋ㸪2 ศࡈ࡜࡟ 30W ࡎࡘ₞ቑࡋ㸪⑂ປᅔ៫࡟⮳ࡽࡏࡓ㸬⿕᳨⪅࡟ࡣ㸪࣌ࢲࣝࡢ







㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺࡣ㸪5 ⛊㛫ࡢ඲ຊ⮬㌿㌴ࡇࡂ㐠ືࢆ 25 ⛊㛫ࡢࣜ࢝ࣂ
࣮ࣜࢆᣳࢇ࡛ 10 ᅇ⾜࠺ෆᐜ࡛࠶ࡗࡓ㸬ࣜ࢝ࣂ࣮ࣜᮇࡢ㐠ືᙉᗘ࠾ࡼࡧࣜ࢝ࣂ
࣮ࣜࡢ᪉ἲࡣ㸪PR㸪᭱኱㓟⣲ᦤྲྀ㔞ࡢ 15%ᙉᗘࡢ AR㸦௨ୗ AR15㸧㸪25%ᙉᗘ
ࡢ AR㸦௨ୗ AR25㸧㸪40%ᙉᗘࡢ AR㸦௨ୗ AR40㸧ࡢ 4 ✀࡜ࡋ㸪 ᐃࡣ↓సⅭ
ࡢ㡰ᗎ࡟タᐃࡋࡓ㸬ᮏ◊✲࡛タᐃࡋࡓ㐠ືᙉᗘࢆỈᖹṌ⾜㸪㉮⾜᫬ࡢ㏿ᗘ࡟᥮
⟬ࡍࡿ࡜㸪᭱ ኱㓟⣲ᦤྲྀ㔞ࡢ 15㸣ᙉᗘࡣศ㏿ 40m࡟㸪25㸣ᙉᗘࡣศ㏿ 90m࡟㸪
40%ᙉᗘࡣศ㏿ 165m ࡟┦ᙜࡍࡿ㸦Wallace, 2006㸧㸬⿕᳨⪅࡟ࡣ㸪AR ᮲௳᫬࡟
ࡣ 5 ⛊㛫ࡢࢫࣉࣜࣥࢺࡢ┤ᚋ㸪つᐃࡉࢀࡓ㈇Ⲵ࡛࣌ࢲࣝࡢᅇ㌿ᩘࡀ 60 ᅇ㌿ /ศ














ࡋ࡚㸪Glaister et al.,㸦2004㸧࡟ᇶ࡙࠸࡚㸪௨ୗ࡟♧ࡍ⟬ฟ᪉ἲ࡛ồࡵࡓ㸬  
 
100㸫 [ { ࣆ࣮ࢡࣃ࣮࣡ࡢྜィ / ( ࣆ࣮ࢡࣃ࣮࣡ࡢ᭱ࡶ㧗࠸್   10) } 



















































ࢭࣥࢧ࣮ࢆ㈞௜ࡋࡓ㸬   
 ᐃࢹ࣮ࢱࡣ㸪10Hz ࡛⟬ฟࡋࡓ㸬㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺ๓ࡢᏳ㟼᫬ࡢ
O2Hb 㔞࡜ HHb 㔞㸦30 ⛊㛫ࡢᖹᆒ್㸧ࢆ 100%࡜ᐃ⩏ࡋ࡚ศᯒࢆ⾜ࡗࡓ㸬ࣜ࢝


































ࡢ᭱኱್ࡣ㸪ࡑࢀࡒࢀ 50.6 ± 6.0 mlkg-1min-1㸪123.4 ± 21.9 Lmin-1㸪190 ± 10 





 㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺ࡛ᚓࡽࢀࡓࣆ࣮ࢡࣃ࣮࣡ࢆ Fig.2 ࡟♧ࡋࡓ㸬AR40
ࡢ 2 ᅇ┠࠿ࡽ 8 ᅇ┠ࡲ࡛ࡢࣆ࣮ࢡࣃ࣮࣡ࡣ㸪PR ࡜ẚ㍑ࡋ࡚᭷ព࡟ప࠿ࡗࡓ㸦P 
< 0.05㸧㸬ࡲࡓ㸪ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪AR40 ࡀ PR ࡜ẚ㍑ࡋ࡚᭷ព࡟኱ࡁ࠿








Fig.2 Peak power values during the ten 5 s maximal sprints with 25 s of passive recovery 
( ) or active recovery (15% of V࣭ O2max: AR15  , 25% of V
࣭ O2max: AR25  , 40% of V
࣭ O2max: 
AR40  ) between sprints. Values are expressed as mean ± SD (n = 10).  
























Fig.3 Percentage peak power decrement during the ten 5 s maximal sprints with 25 s of passive 
recovery (PR) or active recovery (15% of V
࣭
O2max: AR15, 25% of V
࣭
O2max: AR25, 40% of V
࣭
O2max: 
AR40) between sprints. Values are expressed as mean ± SD (n = 10).  
























㍑ࡋ࡚᭷ព࡟㧗࠿ࡗࡓ㸦P < 0.05㸧㸬La max ࡣ㸪4 ᮲௳㛫࡛᭷ព࡞ᕪࡣ࡞࠿ࡗ





Table 1 Cardiorespiratory measurements and blood lactate values during the ten 5 s 
maximal sprints with 25 s of passive recovery (PR) or active recovery (15 % of V࣭ O2max: 
AR15, 25% of V࣭ O2max: AR25, 40% of V࣭ O2max: AR40) between sprints. Values are expressed 
as mean ± SD (n = 10).  
 
 PR AR15 AR25 AR40 
V
䞉
E (L䞉min 䈴1) 83.5 ± 24.0 84.2 ± 23.2 83.1 ± 18.3 90.7 ± 21.6 
V
䞉
O2 (ml䞉kg 䈴1䞉min 䈴1) 39.7 ± 4.0 * 39.6 ± 4.3 * 40.6 ± 4.6 * 44.5 ± 4.9 
V
䞉
CO2 (ml䞉kg 䈴1䞉min 䈴1) 45.3 ± 5.4 * 43.8 ± 5.9 * 44.9 ± 6.2 * 49.1 ± 6.0 
La (mmol䞉L 䈴1) 10.7 ± 2.6 10.0 ± 2.8 10.0 ± 3.3 10.9 ± 2.7 









 㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺ୰ࡢ O2Hb 㔞࡜ HHb 㔞ࡢኚ໬ࢆ Fig.4 ࡟♧ࡋࡓ㸬
AR40 ࡢǼO2Hb 㔞ࡣ㸪PR ࡜ẚ㍑ࡋ࡚᭷ព࡟ప࠿ࡗࡓ㸦20.6 ± 6.0 vs. 27.9 ± 















Fig.4 Time-course of oxyhemoglobin (O2Hb: dashed line) and deoxyhemoglobin (HHb: line) 
during the ten 5 s maximal sprints with 25 s of 1. passive recovery (PR) or active recovery 
(2. 15% of V࣭ O2max: AR15, 3. 25% of V
࣭ O2max: AR25, 4. 40% of V
࣭ O2max: AR40) between sprints. 

























Fig.5 Percentage of Δoxyhemoglobin (ΔO2Hb) and Δdeoxyhemoglobin (ΔHHb) during the 
ten 5 s maximal sprints with 25 s of passive recovery or active recovery (15% of V࣭ O2max: 
AR15, 25% of V࣭ O2max: AR25, 40% of V
࣭ O2max: AR40) between sprints. Values are expressed 











࢝ࣂ࣮ࣜᮇࡢǼO2Hb ࡣ㸪PR ࡜ẚ㍑ࡋ࡚᭷ព࡟ప࠿ࡗࡓ㸬  
ᮏ◊✲ࡢ AR40 ࡢࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪PR ࡜ẚ㍑ࡋ࡚᭷ព࡟኱ࡁ࠿ࡗࡓ
㸦10.9 ± 3.6 vs. 8.4 ± 2.9%, P < 0.05㸧㸦Fig.3㸧㸬ᮏ◊✲ࡢ AR40 ࡜ PR ࡜ࡢࣆ
࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡢ㛵ಀࡣ㸪 AR ࡢᙉᗘࢆ᭱኱㓟⣲ᦤྲྀ㔞ࡢ 45%࡟タᐃࡋ࡚⾜
ࡗࡓ Buchheit et al.㸦2009㸧ࡢ◊✲࡜ྠᵝࡢഴྥࢆ♧ࡋࡓ㸦7.4 ± 2.2 vs. 5.6 ± 
1.8%㸪AR vs. PR㸧㸬୍᪉㸪ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪AR15 ࠾ࡼࡧ AR25 ࡜ PR
࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸦9.2 ± 2.8, 10.3 ± 3.6 vs. 8.4 ± 2.9%, P > 0.05㸧
㸦Fig.3㸧㸬ᮏ◊✲ࡢ AR15 ࠾ࡼࡧ AR25 ࡜ PR ࡜ࡢࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡢ㛵ಀ
ࡣ㸪AR ࡢᙉᗘࢆ᭱኱㓟⣲ᦤྲྀ㔞ࡢ 20%࡟タᐃࡋ࡚⾜ࡗࡓ Spencer et al.㸦2008㸧
ࡢ◊✲࡜ྠᵝࡢഴྥࢆ♧ࡋࡓ㸬  
ࣜ࢝ࣂ࣮ࣜᮇࡢǼO2Hb ࡣ㸪AR40 ࡀ PR ࡜ẚ㍑ࡋ࡚᭷ព࡟ప࠿ࡗࡓ㸦20.6 ± 
6.0 vs. 27.9 ± 9.6 %, P < 0.05㸧㸦Fig.5㸧㸬  Dupont et al.㸦2004㸧ࡣ㸪15 ⛊㛫
ࡢ㧗ᙉᗘࡢ㐠ືࢆ 15⛊㛫ࡢ PR ࡲࡓࡣ᭱኱㓟⣲ᦤྲྀ㔞ࡢ 40%ᙉᗘ࡛ࡢ AR ࢆᣳ
ࢇ࡛⑂ປᅔ៫ࡲ࡛㐠ືࢆ⾜ࢃࡏࡓ࡜ࡁ㸪PR ࡣ AR ࡜ẚ㍑ࡋ࡚⑂ປᅔ៫࡟⮳ࡿࡲ
࡛ࡢ᫬㛫ࡀ㛗ࡃ㸪O2Hb 㔞ࡢῶᑡࡀᑡ࡞࠿ࡗࡓ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬ᮏ◊✲ࡢ୺㐠
ືࡢࡼ࠺࡞▷᫬㛫㧗ᙉᗘࡢ㐠ື࡟࠾࠸࡚㸪ࣃࣇ࢛࣮࣐ࣥࢫࢆ⥔ᣢࡍࡿࡓࡵ࡟ࡣ㸪
ࣜ࢝ࣂ࣮ࣜᮇ࡟⣲᪩ࡃ PCr ࢆ෌ྜᡂࡍࡿᚲせࡀ࠶ࡿ㸬PCr ࡢ෌ྜᡂ㔞ࡣ㸪➽ࡢ





⪃࠼ࡽࢀࡿ㸦Dupont et al. 2004㸧㸬ࡋࡓࡀࡗ࡚㸪ᮏ◊✲ࡢ AR40 ࡛ࡣ㸪PR ࡜
ẚ㍑ࡋ࡚ PCr ࡢ෌ྜᡂࡀᢚไࡉࢀ㸪ࣆ࣮ࢡࣃ࣮࣡ࡢῶᑡ⋡ࡀ኱ࡁࡃ࡞ࡗࡓࡢ࡛
ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬  
୍᪉㸪ᮏ◊✲ࡢ AR15 ࠾ࡼࡧ AR25 ࡟࠾࠸࡚㸪ࣜ࢝ࣂ࣮ࣜᮇࡢǼO2Hb 㔞ࡣ㸪
PR ࡜ẚ㍑ࡋ࡚᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬AR ࡢࣃࣇ࢛࣮࣐ࣥࢫ࡟ᑐࡍࡿ฼Ⅼࡣ㸪ά
ື➽࡬ࡢ⾑ὶ㔞ࢆቑຍࡉࡏ㸪㓟⣲ࡢ㐠ᦙࢆቑຍࡉࡏࡿࡇ࡜࡛࠶ࡿ㸦Bogdanis et 
al.1996㸧㸬AR15㸪AR25 ࠾ࡼࡧ AR40 ࡢ࠸ࡎࢀࡢ AR ᮲௳࡟࠾࠸࡚ࡶ㸪AR ࡢ
ࣃࣇ࢛࣮࣐ࣥࢫ࡟ᑐࡍࡿ฼Ⅼࡀ࠶ࡿࡣࡎ࡛࠶ࡿࡀ㸪AR ࡢᙉᗘࡀୖࡀࡿ࡟ࡘࢀ
࡚㸪AR ୰࡟ᚲせ࡞㓟⣲ࡀቑຍࡍࡿࡇ࡜ࡀண᝿ࡉࢀࡿ㸬AR15 ࡜ AR25 ࡛ࡣάື
➽࡬ࡢ㓟⣲ࡢ㐠ᦙ㔞࡜㸪AR ୰ࡢ㓟⣲ࡢᾘ㈝㔞࡜ࡢࣂࣛࣥࢫࡀ㸪PR ࡜ྠ➼࡛࠶
ࡗࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿ࡋ㸪AR40 ࡛ࡣ AR ୰ࡢ㓟⣲ࡢᾘ㈝ࡀቑ
ຍࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜᥎ᐹࡉࢀࡿ㸬  










㸦Chamari et al., 1995㸧㸪PR ࡜ẚ㍑ࡋ࡚ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡀ኱ࡁ࠿ࡗࡓ
AR40 ࡣ㸪PR ࡼࡾࡶ㐠ືᚋ㐣๫㓟⣲ᦤྲྀ㔞ࡀᑡ࡞࠸࡜⪃࠼ࡽࢀࡿ㸬ࡑࢀ࡟ࡶ࠿







࣮ࣜᮇ࡟ࡼࡾከࡃࡢ㓟⣲ࢆᚲせ࡜ࡍࡿࡇ࡜࠿ࡽࡶ㸪AR40 ࡀ PR ࡜ẚ㍑ࡋ࡚➽
ࡢ෌㓟⣲໬ࡢ㔞ࡀᑡ࡞࠿ࡗࡓࡇ࡜ࢆ᥎ᐹࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬  
 ୍᪉㸪ᮏ◊✲ࡢࣜ࢝ࣂ࣮ࣜᮇࡢ㓟⣲ᦤྲྀ㔞ࡣ㸪AR15 ࠾ࡼࡧ AR25 ࡜ PR ࡜
ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬AR15 ࡜ AR25 ࡢࣜ࢝ࣂ࣮ࣜᮇ࡛ࡣ㸪పᙉᗘ࡛ࡣ
࠶ࡿࡀ㐠ືࢆࡋ࡚࠸ࡿ࡟ࡶ࠿࠿ࢃࡽࡎ㸪ࣜ࢝ࣂ࣮ࣜᮇ࡟Ᏻ㟼࡟ࡋ࡚࠸ࡿ PR ࡜
㓟⣲ᦤྲྀ㔞࡟᭷ព࡞ᕪࡀ࡞࠿ࡗࡓ࡜࠸࠺ࡇ࡜ࡣ㸪AR15 ࡜ AR25 ࡢ㐠ືᚋ㐣๫


























 (1)  ᭱኱㓟⣲ᦤྲྀ㔞ࡢ 40%ᙉᗘࡢ AR ࡣ㸪PR ࡜ẚ㍑ࡋ࡚㸪ࣆ࣮ࢡࣃ࣮࣡ῶ  
    ᑡ⋡ࡀ᭷ព࡟኱ࡁࡃ㸪ࣜ࢝ࣂ࣮ࣜᮇࡢǼO2Hb 㔞ࡣ㸪᭷ព࡟ప࠿ࡗࡓ㸬 
 (2) ᭱኱㓟⣲ᦤྲྀ㔞ࡢ 40%ᙉᗘࡢ AR ࡣ㸪௚ࡢࡍ࡭࡚ࡢ᮲௳࡜ẚ㍑ࡋ࡚ࣜ࢝  
    ࣂ࣮ࣜᮇࡢ㓟⣲ᦤྲྀ㔞ࡀ᭷ព࡟㧗࠿ࡗࡓ㸬  
 
௨ୖࡼࡾ㸪㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪᭱኱㓟⣲ᦤྲྀ㔞ࡢ 25%ᙉᗘ௨
ୗࡢ AR ࡜ PR ࡜ࢆẚ㍑ࡋ࡚ࡳࡿ࡜㸪ࣜ࢝ࣂ࣮ࣜᮇ࡟࠾ࡅࡿ➽ࡢ෌㓟⣲໬ࡢ㔞
࡜ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡࡟᭷ព࡞ᕪࡣ࡞࠸ࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓ㸬୍᪉࡛㸪᭱኱
㓟⣲ᦤྲྀ㔞ࡢ 40%ᙉᗘࡢ AR ࡣ㸪PR ࡜ẚ㍑ࡋ࡚➽ࡢ෌㓟⣲໬ࡢ㔞ࡀ᭷ព࡟ప








































 ⿕᳨⪅࡟ࡣ㸪ᐇ㦂㐠ືࢆ 48 ᫬㛫௨ୖࡢ㛫ࢆ࠶ࡅ࡚ 7 ᅇ⾜ࢃࡏࡓ㸬1 ᅇ┠ࡢᐇ














ࡗࡓ㸬࢛࣮࣑࢘ࣥࢢ࢔ࢵࣉࡣ㸪➨ 2 ❶࡜ྠᵝࡢ᪉ἲ࡛⾜ࡗࡓ㸦P15 ཧ↷㸧㸬   
㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺࡣ㸪5 ⛊㛫ࡢ඲ຊ⮬㌿㌴ࡇࡂ㐠ືࢆ 25 ⛊㸪50 ⛊㸪
100 ⛊㛫ࡢ AR ࡜ PR ࣜ࢝ࣂ࣮ࣜࢆᣳࢇ࡛ 10 ᅇ⾜࠺ෆᐜ࡛㸪 ᐃࡣ↓సⅭࡢ㡰
ᗎ࡟タᐃࡋࡓ㸬AR ࡢᙉᗘࡣ㸪᭱ ኱㓟⣲ᦤྲྀ㔞ࡢ 40%ᙉᗘ࡜ࡋࡓ㸦McLellan and 
Skinner, 1982㸧㸬⿕᳨⪅࡟ࡣ㸪AR ᮲௳᫬࡟ࡣ 5 ⛊㛫ࡢࢫࣉࣜࣥࢺࡢ┤ᚋ㸪つ
ᐃࡉࢀࡓ㈇Ⲵ࡛࣌ࢲࣝࡢᅇ㌿ᩘࡀ 60 ᅇ㌿ /ศ࡟࡞ࡿࡼ࠺࡟ࡇࡄࡇ࡜ࢆᣦ♧ࡋࡓ






























ࡢ᭱኱್ࡣ㸪ࡑࢀࡒࢀ 51.0 ± 5.9 mlkg-1min-1㸪127.1 ± 23.1 Lmin-1㸪190 ± 8 





 㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺ࡛ᚓࡽࢀࡓࣆ࣮ࢡࣃ࣮࣡ࢆ Fig.6 ࡟♧ࡋࡓ㸬ࣆ࣮ࢡ
ࣃ࣮࣡ࡣ 25 ⛊㸪50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷ព࡟
㧗࠿ࡗࡓࡀ㸦P < 0.05㸧㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜ AR ࡜ࡢ㛫
࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸦P > 0.05㸧㸬ࡲࡓ㸪ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪25 ⛊㸪50
⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷ព࡟ᑠࡉ࠿ࡗࡓࡀ㸦8.5 ± 
2.5 vs. 11.5 ± 3.6 %, P < 0.05; 2.7 ± 1.4 vs. 6.2 ± 3.5 %, P < 0.05㸧㸪100 ⛊ࡢ
ࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜ AR ࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸦2.1 ± 1.3 vs. 




























Fig.6 Peak power values during the ten 5 s maximal sprints with 25 s (circle), 50 s 
(triangle), and 100 s (square) of passive recovery (PR: black) or active recovery (AR: white) 
between sprints. Values are expressed as mean ± SD (n = 8). * Significant difference vs. AR 






















Fig.7 Percentage peak power decrement during the ten 5 s maximal sprints with 25 s, 50 s, 
and 100 s of passive recovery (PR: ) or active recovery (AR: ) between sprints. Values 
















CO2࠾ࡼࡧ La max ࢆ Table2
࡟♧ࡋࡓ㸬V
࣭






㛫᮲௳࡟࠾࠸࡚ AR ࡀ PR ࡜ẚ㍑ࡋ࡚᭷ព࡟㧗࠿ࡗࡓ㸦P < 0.05㸧㸬La max ࡣ㸪
ࡍ࡭࡚ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡟࠾࠸࡚㸪AR ࡜ PR ࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ




Table 2 Cardiorespiratory measurements and blood lactate values during the ten 5 s 
maximal sprints with 25 s, 50 s, and 100 s of passive recovery (PR) or active recovery (AR) 
between sprints.Values are expressed as mean ± SD (n = 8).  
 
 PR25 AR25 PR50 AR50 PR100 AR100 
V
䞉
E (L䞉min 䈴1)  90.4 ± 24.2 95.5 ± 23.2 62.7 ± 16.1 78.5 ± 17.4 43.8 ±  6.8 63.6 ± 13.5 
V
䞉
O2(ml䞉kg 䈴1䞉min 䈴1)  39.0 ± 2.9 43.2 ± 3.8 29.4 ± 3.2 40.2 ± 3.9 20.8 ±  2.3 34.0 ± 3.8 
V
䞉
CO2(ml䞉kg 䈴1䞉min 䈴1)  45.9 ± 5.0 48.8 ± 6.0 35.2 ± 9.1 41.9 ± 5.3 21.8 ±  3.0 32.7 ± 4.4 
La (mmol䞉L 䈴1)  10.8 ± 1.9 10.5 ± 1.4 8.0 ± 1.9 7.9 ± 2.4 6.6 ± 2.5 6.3 ± 2.5 
* Significant difference vs. AR each duration (P < 0.05).  
† Significant difference vs. 25 s each condition (P < 0.05).  






















 㛫Ḟⓗࢫࣉࣜࣥࢺࢸࢫࢺ୰ࡢ O2Hb 㔞࡜ HHb 㔞ࡢኚ໬ࢆ Fig.8 ࡟♧ࡋࡓ㸬Ǽ
O2Hb 㔞ࡣ㸪25 ⛊㸪50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷
ព࡟኱ࡁ࠿ࡗࡓࡀ㸦29.5 ± 7.0 vs. 21.7 ± 3.8 %, P < 0.05 ; 40.6 ± 10.5 vs. 26.6 
± 8.6 %, P < 0.05㸧㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜ AR ࡜ࡢ㛫࡟᭷
ព࡞ᕪࡣ࡞࠿ࡗࡓ㸦39.5 ± 10.6 vs. 35.8 ± 8.7 %, P > 0.05㸧㸬ǼHHb 㔞ࡣ㸪ࡍ
࡭࡚ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡟࠾࠸࡚㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷ព࡟኱ࡁ࠿ࡗࡓ㸦P 














Fig.8 Time-course of mean oxyhemoglobin (O2Hb: dashed line) and deoxyhemoglobin 
(HHb: line) during the ten 5 s maximal sprints with 25 s, 50 s, and 100 s of passive 
recovery (PR) or active recovery (AR) between sprints. Values are expressed as percentage 





















Fig.9 Percentage of Δoxyhemoglobin (ΔO2Hb) and Δdeoxyhemoglobin (ΔHHb) during the ten 5 s 
maximal sprints with 25 s, 50 s, and 100 s of passive recovery (PR: ) or active recovery (AR: ) 











࡜࡛࠶ࡗࡓ㸬ࣆ࣮ࢡࣃ࣮࣡ࡣ 25 ⛊㸪50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ
AR ࡜ẚ㍑ࡋ࡚᭷ព࡟㧗࠿ࡗࡓࡀ㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜
AR ࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪25 ⛊㸪50 ⛊ࡢࣜ࢝
ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷ព࡟ᑠࡉ࠿ࡗࡓࡀ㸪100 ⛊ࡢࣜ࢝
ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜ AR ࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬ࡲࡓ㸪ǼO2Hb
㔞ࡣ㸪25 ⛊㸪50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷ព࡟኱
ࡁ࠿ࡗࡓࡀ㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜ AR ࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ
࡞࠿ࡗࡓ㸬  
 ඛ⾜◊✲࡟ࡼࡿ࡜㸪ࣜ࢝ࣂ࣮ࣜ᫬㛫ࡀ 30 ⛊௨ୗࡢ᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ
㍑ࡋ࡚ࣃࣇ࢛࣮࣐ࣥࢫࡢῶᑡ⋡ࡀᑠࡉ࠸࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Dupont et al., 
2004㸹Spencer et al., 2006㸹Dupont et al., 2007㸹Spencer et al., 2008㸹
Buchheit et al., 2009㸧㸬ᮏ◊✲ࡢ⤖ᯝࡶඛ⾜◊✲࡜ྠᵝ࡟㸪ࣜ࢝ࣂ࣮ࣜ᫬㛫ࡀ
25 ⛊ࡢ᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡀ᭷ព࡟ᑠࡉ࠿ࡗ
ࡓ㸬୍᪉࡛㸪ࣜ࢝ࣂ࣮ࣜ᫬㛫ࡀ 2 ศ௨ୖࡢ᮲௳࡛ࡣ㸪AR ࡀ PR ࡜ẚ㍑ࡋ࡚ࣃ
ࣇ࢛࣮࣐ࣥࢫࡢῶᑡ⋡ࡀᑠࡉ࠸࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Thiriet et al., 1993㸹
Bogdanis et al, 1996㸹Monedero et al., 2000㸹Spierer et al., 2004㸹Toubekis 
et al., 2008㸹Fujita et al., 2009㸹Koizumi et al., 2011㸧㸬ᮏ◊✲࡟࠾࠸࡚ 50
⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚㸪ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪
᭷ព࡟ᑠࡉ࠿ࡗࡓࡀ㸪 100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ AR ࡜ PR ࡜ࡢ㛫࡟᭷
ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬  
 㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪AR ࡣࣜ࢝ࣂ࣮ࣜ୰࡟ PCr ࡢ෌ྜᡂ࡜ప
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ᙉᗘࡢ㐠ືࢆ⥔ᣢࡍࡿࡓࡵࡢ ATP ෌ྜᡂ࡟㓟⣲ࡀᚲせ࡛࠶ࡿ㸬AR ࡛ࡣ PCr
ࡢ෌ྜᡂ࡜పᙉᗘ㐠ືࢆ⥔ᣢࡍࡿࡓࡵࡢ ATP ෌ྜᡂ࡜ࡢ୧᪉࡟㓟⣲ࡀᚲせ࡛
࠶ࡿࡇ࡜ࡣ㸪AR ࡀ PR ࡜ẚ㍑ࡋ࡚ᅇ᚟ࡢ㏿ᗘࢆ㐜ࡽࡏ㸪ࣃࣇ࢛࣮࣐ࣥࢫࡢῶᑡ
ࡀ኱ࡁࡃ࡞ࡿࡇ࡜ࢆ♧၀ࡍࡿ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪AR ࡣ PR ࡜ẚ㍑ࡋ࡚ᅇ᚟ࡢ㏿ᗘ
ࡀ㐜ࡃ࡞ࡿ࠿ࡶࡋࢀ࡞࠸ࡀ㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫࡛ࡣ㸪ࣃࣇ࢛࣮࣐ࣥࢫࡣ
PR ࡜ẚ㍑ࡋ࡚ຎࡽ࡞࠸࡜⪃࠼ࡽࢀࡿ㸬Balsom et al.㸦1992㸧࡟ࡼࡿ࡜㸪40m
ࢫࣉࣜࣥࢺࢆࣜ࢝ࣂ࣮ࣜࢆᣳࢇ࡛ 15 ᅇ཯᚟ࡋࡓ᫬㸪120 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫࡛
ࡣ㸪1 ᅇ┠ࡢࢫࣉࣜࣥࢺ࡜ 15 ᅇ┠ࡢࢫࣉࣜࣥࢺࢱ࢖࣒࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ࡜
ሗ࿌ࡋ࡚࠸ࡿ㸬ࡋࡓࡀࡗ࡚㸪㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪ࣜ࢝ࣂ࣮ࣜ᫬
㛫ࡀ 100 ⛊ࡢ᮲௳࡛ࡣ㸪AR ࡟࠾࠸࡚ࡶ㸪ࣃࣇ࢛࣮࣐ࣥࢫࢆ⥔ᣢࡍࡿࡓࡵࡢ࢚
ࢿࣝࢠ࣮ࢆ༑ศᅇ᚟࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿ㸬  
 ᮏ◊✲ࡢǼO2Hb 㔞ࡣ㸪25 ⛊㸪50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR
࡜ẚ㍑ࡋ࡚᭷ព࡟኱ࡁ࠿ࡗࡓࡀ㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡜ AR
࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬ᮏ◊✲ࡢ 25 ⛊㸪50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛
ࡣ㸪PR ࡀ AR ࡼࡾ➽ࡢ෌㓟⣲໬ࡢ๭ྜࡀ኱ࡁ࠿ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬ᮏ◊✲ࡢ୺
㐠ືࡢࡼ࠺࡞㸪▷᫬㛫㧗ᙉᗘࡢ㐠ື᫬࡟࠾ࡅࡿ ATP ෌ྜᡂࡢ୺࡞࢚ࢿࣝࢠ࣮※
ࡣ㸪PCr ࡛࠶ࡿ㸬ࣃࣇ࢛࣮࣐ࣥࢫࢆపୗࡉࡏ࡞࠸࡛▷᫬㛫㧗ᙉᗘࡢ㐠ືࢆ⧞ࡾ
㏉ࡍⅭ࡟ࡣ㸪ࣜ࢝ࣂ࣮ࣜᮇ࡟⣲᪩ࡃ PCr ࢆ෌ྜᡂࡍࡿᚲせࡀ࠶ࡿ㸬PCr ࡢ෌ྜ
ᡂ㔞ࡣ㸪➽ࡢ㓟⣲໬ࡢ㔞࡜ᙉ࠸㛵㐃ࡀ࠶ࡿࡇ࡜࠿ࡽ㸪ᮏ◊✲ࡢ 25 ⛊㸪50 ⛊ࡢ
ࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR ࡜ẚ㍑ࡋ࡚㸪ࣜ࢝ࣂ࣮ࣜ୰࡟ࡼࡾከࡃࡢ
PCr ࢆ෌ྜᡂࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬PCr ࡢ෌ྜᡂࡢ⤒᫬ⓗኚ໬ࡣ㸪ᣦᩘ㛵ᩘ᭤⥺
ⓗ࡛࠶ࡿ㸬Yoshida et al.㸦1996㸧࡟ࡼࡿ࡜㸪⭸ࡢᒅ᭤㐠ື࡟࠾࠸࡚㸪AR ࡣ
PR ࡜ẚ㍑ࡋ࡚㸪PCr ࡢᅇ᚟㏿ᗘࡢ᫬ᐃᩘࡀ኱ࡁ࠸ࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿ㸬  




᚟ࡍࡿ᫬㛫ࡀ࠶ࡾ㸪AR ࡣ PR ࡜ྠ➼ࡢࣃࣇ࢛࣮࣐ࣥࢫࢆ⥔ᣢࡍࡿࡇ࡜ࡀ࡛ࡁࡓ
ࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬  
 ᮏ◊✲ࡢ࡯࡜ࢇ࡝ࡍ࡭࡚ࡢ࿧Ẽ௦ㅰ࡟㛵ࡍࡿᣦᶆࡣ㸪࡝ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲





࠸ṇࡢ┦㛵㛵ಀࡀ࠶ࡿࡇ࡜࠿ࡽ㸦Chamari et al., 1995㸧㸪ᮏ◊✲ࡢࣆ࣮ࢡࣃ࣡
࣮ࡣ㸪AR25 ࡜ AR50 ࡀ PR25 ࡜ PR50 ࡜ẚ㍑ࡋ࡚᭷ព࡟ప࠿ࡗࡓࡢ࡛㸪ࣜ࢝
ࣂ࣮ࣜᮇࡢ㓟⣲ᦤྲྀ㔞࡟ᑐࡋ࡚㸪㐠ືᚋ㐣๫㓟⣲ᦤྲྀ㔞ࡢᙳ㡪ࡣ㸪AR ࡀ PR ࡜
ẚ㍑ࡋ࡚ᑠࡉ࠸࡜⪃࠼ࡽࢀࡿ㸬ࡑࢀ࡟ࡶ࠿࠿ࢃࡽࡎ㸪AR ࡢࣜ࢝ࣂ࣮ࣜᮇࡢ㓟
⣲ᦤྲྀ㔞ࡀ PR ࡜ẚ㍑ࡋ࡚᭷ព࡟㧗࠿ࡗࡓ࡜࠸࠺ࡇ࡜ࡣ㸪AR ࡟࠾࠸࡚ࣜ࢝ࣂࣜ
࣮ᮇ࡟᭱኱㓟⣲ᦤྲྀ㔞ࡢ 40%ᙉᗘ࡛ࡢ࣌ࢲࣜࣥࢢ࡟ᚲせ࡞ ATP ࢆ෌ྜᡂࡍࡿ
ࡓࡵ࡟㸪㓟⣲ࡀᚲせ࡛࠶ࡗࡓࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࣜ࢝ࣂ࣮ࣜᮇ࡟




ࡢ᫬㛫᮲௳࡟࠾࠸࡚㸪AR ࡜ PR ࡜ࡢ㛫࡟᭷ព࡞ᕪࡣ࡞࠿ࡗࡓࡇ࡜ࡀ㸪ࣜ࢝ࣂࣜ
࣮᮲௳㛫࡛ங㓟⏘⏕㔞ࡀྠࡌ࡛࠶ࡗࡓ࠿࡝࠺࠿ࢆỴᐃࡍࡿࡇ࡜ࡣ࡛ࡁ࡞࠸㸬ࡑ
ࡇ࡛㸪࢚ࢿࣝࢠ࣮౪⤥ᶵᵓࡢほⅬ࠿ࡽ㸪AR25 ࡜ AR50 ࡣ PR25 ࡜ PR50 ࡜ẚ
㍑ࡋ࡚㸪➽ࡢ෌㓟⣲໬ࡢ㔞ࡀᑡ࡞ࡃ㸪PCr ࡢ෌ྜᡂ㔞ࡀᑡ࡞࠿ࡗࡓ࡜⪃࠼ࡽࢀ










(1) ࣆ࣮ࢡࣃ࣮࣡ࡣ㸪25 ⛊࠾ࡼࡧ 50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ  
AR ࡜ẚ㍑ࡋ࡚᭷ព࡟㧗࠿ࡗࡓࡀ㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ  
᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬  
 (2) ࣆ࣮ࢡࣃ࣮࣡ῶᑡ⋡ࡣ㸪 25 ⛊࠾ࡼࡧ 50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪 
PR ࡀ AR ࡜ẚ㍑ࡋ࡚᭷ព࡟ᑠࡉ࠿ࡗࡓࡀ㸪100 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫  
᮲௳࡛ࡣ᭷ព࡞ᕪࡣ࡞࠿ࡗࡓ㸬  
 (3)  ǼO2Hb 㔞ࡣ㸪25 ⛊࠾ࡼࡧ 50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪PR ࡀ AR 




AR ࡜ PR ࡜ࢆẚ㍑ࡋ࡚ࡳࡿ࡜㸪25 ⛊࠾ࡼࡧ 50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬㛫᮲௳࡛ࡣ㸪











➨ 1 ⠇ ࡲ࡜ࡵ  
 










ᚓࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚㸪௨ୗࡢ 2 Ⅼࢆ᫂ࡽ࠿࡟ࡋࡓ㸬  
 ➨ 1 Ⅼ┠ࡣ㸪㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪ࣃࢵࢩࣈࣜ࢝ࣂ࣮ࣜ
㸦passive recovery: PR㸧࠾ࡼࡧ」ᩘࡢᙉᗘ࡛ࡢ࢔ࢡࢸ࢕ࣈࣜ࢝ࣂ࣮ࣜ㸦active 
recovery: AR㸧ࡀࣃࣇ࢛࣮࣐ࣥࢫ࡜➽ࡢ㓟⣲໬࡟ཬࡰࡍᙳ㡪࡟ࡘ࠸࡚᫂ࡽ࠿࡟
ࡍࡿࡇ࡜࡛࠶ࡗࡓ㸬㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪᭱኱㓟⣲ᦤྲྀ㔞ࡢ 25%
ᙉᗘ௨ୗࡢ AR ࡜ PR ࡜ࢆẚ㍑ࡋ࡚ࡳࡿ࡜㸪ࣜ࢝ࣂ࣮ࣜᮇ࡟࠾ࡅࡿ➽ࡢ෌㓟⣲
໬ࡢ㔞࡜ࣃࣇ࢛࣮࣐ࣥࢫ࡟ᕪࡣ࡞࠸ࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࡓ㸬୍᪉࡛㸪᭱኱㓟⣲ᦤ
ྲྀ㔞ࡢ 40%ᙉᗘࡢ AR ࡣ㸪PR ࡜ẚ㍑ࡋ࡚➽ࡢ෌㓟⣲໬ࡢ㔞ࡀᑡ࡞ࡃ㸪ࣃࣇ࢛
࣮࣐ࣥࢫࡢపୗࡀ኱ࡁ࠸ࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࡓ㸬㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸
࡚㸪ࣜ࢝ࣂ࣮ࣜ᫬㛫ࡀ▷࠸㸦ӌ25 ⛊㸧ሙྜ㸪ࣃࣇ࢛࣮࣐ࣥࢫࢆ⥔ᣢࡍࡿࡓࡵ࡟
ࡣ PR ࡀⰋ࠸㸬AR ࢆ⾜ࢃࡊࡿࢆᚓ࡞࠸ሙྜࡣ㸪᭱኱㓟⣲ᦤྲྀ㔞ࡢ 25%ᙉᗘ⛬
ᗘ࡛⾜࠺࡭ࡁ࡛࠶ࡿ㸬  
 ➨ 2 Ⅼ┠ࡣ㸪㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪࢔ࢡࢸ࢕ࣈࣜ࢝ࣂ࣮ࣜ࡜ࣃ
ࢵࢩࣈࣜ࢝ࣂ࣮ࣜࡢ᫬㛫ࡀࣃࣇ࢛࣮࣐ࣥࢫ࡜➽ࡢ㓟⣲໬࡟ཬࡰࡍᙳ㡪࡟ࡘ࠸࡚
᫂ࡽ࠿࡟ࡍࡿࡇ࡜࡛࠶ࡗࡓ㸬㛫Ḟⓗ▷᫬㛫㧗ᙉᗘ㐠ື࡟࠾࠸࡚㸪᭱኱㓟⣲ᦤྲྀ
㔞ࡢ 40%ᙉᗘࡢ AR ࡜ PR ࡜ࢆẚ㍑ࡋ࡚ࡳࡿ࡜㸪25 ⛊࡜ 50 ⛊ࡢࣜ࢝ࣂ࣮ࣜ᫬
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